Trichinellosis outbreaks occur occasionally in Vietnam following the consumption of undercooked pork. Diagnosing trichinella can be problematic because fever and myalgia are nonspecific, and diagnosis may be delayed. We describe 5 Vietnamese patients in whom trichinellosis was diagnosed after several weeks of illness.
Human trichinellosis occurs following the ingestion of raw or undercooked meat containing encysted Trichinella larvae. Eight species have been identified in several animal hosts, including pigs, bears, wild boars, dogs, horses, and walruses. Trichinella spiralis, often found in domestic pigs, is the most common cause of human trichinellosis [1] .
Trichinellosis is cosmopolitan, ranging from the Arctic to the tropics. In southeast Asia, outbreaks have been reported from China, Thailand, Laos, Vietnam, and in countries where refugees from southeast Asia have settled [2] .
Following ingestion of infested meat, encysted Trichinella capsules are digested and their larvae released to invade the upper small intestine and mature into adult worms. This enteral phase, lasting 1-8 weeks, is usually asymptomatic, but diarrhea, abdominal pain, nausea, and vomiting can occur. In 2-3 weeks, fertilized females produce ∼500 larvae, which migrate via blood and the lymphatic system to invade and encycst in striated muscle (parenteral phase). Adult worms are later passed in the feces. Symptoms during striated muscle invasion may last several weeks, principally, myalgia that may be severe, muscle tenderness, fatigue, fever, and eye/facial swelling. Other symptoms include headache, photophobia, diplopia, sore eyes, ankle edema rash, and splinter hemorrhages [3] . Eosinophilia (1500 eosinophils/mL) is common; eosinopenia may occur in severe disease. Death is well documented secondary to respiratory failure (diaphragmatic and intercostal muscle invasion), pneumonitis, myocarditis, meningoencephalitis, and acute adrenal gland failure [3] .
Trichinellosis data in Vietnam are limited. Eating uncooked pork was responsible for 3 small outbreaks in 1970 ( ) n p 26 in Yen Bai province (northwest of Hanoi), in 2001 ( ), n p 22 and 2004 ( ) in Dien Bien province (bordering Laos) [4] . n p 20 Symptoms appeared 7-14 days (mean, 8.6 days) after ingestion, including fever (100%), myalgia (100%), difficult walking (100%), periorbital edema (95%), dysphagia (90%), weight loss (95%), itching (85%), difficulty breathing (80%), diarrhea (50%), dysarthria (40%), and abdominal pain (35%). Most affected individuals were male (85%) aged 22-65 years. There were 2 deaths (both in the 2001 outbreak). Data from the National Institute for Veterinary Research (NIVR) in Hanoi suggest that Trichinella is confined to the mountainous areas of northwestern Vietnam. Its incidence has decreased over the past 30 years (V.K.N., personal communication), consistent with the experience of clinicians in Hanoi where Trichinella is now a rare cause of referred admissions (D.H.N., personal communication).
Case reports. Our patients were 5 men of the same extended family from a mountainous commune in Son La province (northwestern Vietnam, bordering Laos). A 16-year-old sow, bought from a neighboring village 6 months earlier, was slaughtered for a family celebration. Raw and cooked pork and fresh blood were consumed by the 5 patients and 42 other villagers.
Three to 9 days later, our 5 patients complained of myalgia, fever, and chills (table 1). Patient 4 experienced abdominal pain 1 day before his fever and myalgia. Patient 1 also reported eye swelling, ankle swelling, and a transient red itchy rash. Patients main symptoms were muscle pain, weight loss, and generalized weakness. Patient 5 could not walk unaided. Patient 2 walked with difficulty. They also reported that all 42 people became sick, 22 were admitted to hospital, and 2 died, apparently after developing coma.
Clinically, they looked tired; all had marked muscle wasting, especially patient 5 (figure 1). Other noted signs were fever ( ), eye swelling ( ), and ankle edema ( ). All n p 2 n p 1 n p 2 patients had normal jugular venous pulses and heart sounds, clear breath sounds, no splinter hemorrhages, no hepatosplenomegaly, no arthritis, no lymphadenopathy, and no skin rash. Laboratory findings included eosinophilia (1205 eosinophils/ mL; ), neutrophilia (17,641 neutrophils/mL; ), eon p 1 n p 1 sinophilia (1214 eosinophils/mL) and neutrophilia (14,581 neutrophils/mL; ), and an increased creatine phosphokinase n p 1 level of 242-660 IU/L (upper limit of normal for men, 190 IU/ L) (table 2). Patient 2 underwent a lumbar puncture; results were normal. All had negative blood cultures. Chest ( ) n p 5 and leg ( ) radiography findings were normal. n p 3 Muscle biopsies (anterior thigh or gastrocnemius muscles; ) confirmed Trichinella (figures 2 and 3). Immunoglobn p 5 ulin (Ig)G antibodies against L1 larval excretory-secretory antigens of T. spiralis were detected ( ) by enzyme-linked n p 5 immunosorbent assay (ELISA); ELISAs were performed using either NovaTec (Immunodiagnostica GmbH) or an NIVR inhouse method.
Treatment consisted of albendazole (400 mg daily for 14 days), methylprednisolone (80 mg daily for 5 days), and ome- A longitudinal section (magnification, ϫ200) of the Trichinella larva embedded in striated muscle, without a surrounding capsule (ie, no nurse cell is present). The structure of the larva is well preserved, suggesting that it is still alive. The muscle fibers on the left of the larva have lost their striations because of muscle atrophy, and there is a marked infiltrate of inflammatory cells consisting mainly of plasma-lymphocytic cells. There is edema of the muscles to the right of the larva, causing separation of the striations and an inflammatory infiltrate. There is also the evidence of congestion of the blood vessel in the surrounding connective tissue. Overall, the changes seen are consistent with a subacute reaction superimposed on an early chronic inflammation. prazole (gastric protectant). Ceftriaxone and doxycycline were given for 24 h. Patient 4 cleared his fever within 1 day; patient 3 had a remittent fever for 11 days. By the time of hospital discharge, all were clinically improved with normal eosinophil counts and creatine phosphokinase levels ( ). Their n p 3 weights were low compared with their reported pre-illness weights. Ambulation was unchanged for patients 2 and 5.
Blood samples from the pig and 19 of the 22 symptomatic patients had positive results for T. spiralis by the NIVR ELISA. Pepsin-hydrochloric acid digestion of pig muscle confirmed the presence of free coiled Trichinella larvae (V.K.N., unpublished data).
Discussion. The typical features of trichinosis vary widely and included fever in 30%-90%, myalgia in 30%-100%, eye/ facial swelling in 15%-100%, and blood eosinophilia in 50%-100% of patients [3] . Children may have fewer clinical manifestations than adults [5] . Muscle wasting and poor ambulation [6] are not often reported, so trichinellosis may not be considered to be the cause. Absolute eosinophil counts vary (as high 19,000 eosinophils/mL) and correlate with disease severity. Creatine phosphokinase concentrations vary from mildly raised, as in our patients, up to 17,000 IU/L. Lactate dehydrogenase levels were high in 2 patients, but this is a nonspecific marker of tissue damage. Muscle biopsies confirmed Trichinella myositis; the histological changes were subacute and consistent with the time when we saw our patients. Muscle calcification occurs 5 months after infection and, thus, was absent in the biopsies and leg radiography findings. Molecular characterization of the Trichinella was not possible, but T. spiralis was the probable species.
The use of IgG ELISA tests that include the T. spiralis excretory-secretory antigens increases the test specificity and allows detection of antibodies as early as 2 weeks after infection, reaching a sensitivity of 100% at 50 days [3] . Antibodies can persist for many years, so their detection must be interpreted in light of the clinical picture.
The differential diagnosis of fever and myalgia is very wide, but periorbital or facial edema with or without eosinophilia should narrow the diagnosis. Other parasites in the differential diagnosis include gnathostomiasis, loa loa, onchocerciasis, Katayama syndrome [7] , sparganosis [8] , Mansonella perstans [9] , and African [10] and South American (Romana's sign) trypanosomiasis. Several of our patients had detectable antibodies against leptospirosis (IgM) and scrub typhus (IgG) by commercial rapid tests; such tests often yield positive results in endemic countries, which may lead to misinterpretation [11] .
Small scale pig rearing is common in Vietnam, as is eating undercooked pork, which may reflect a lack of awareness of the health risks. There were 2 deaths in this outbreak, probably attributable to severe disease (D.T.C.T., personal communication). The comparatively short incubation periods in our patients suggest high larval loads. Taenia solium (cysticercosis) and Streptococcus suis meningitis/sepsis (among pig slaughterers and those consuming raw pig and blood) are also endemic in Vietnam [12, 13] and may warrant consideration in patients with suspected Trichinella who have central nervous system symptoms and signs. Indeed, 1 of our patients underwent a lumbar puncture (with normal results) to exclude bacterial meningitis.
Treatment guidelines are based on few randomized studies. Albendazole, mebendazole, and thiabendazole act against the adult worms, the young migrating larvae, and larvae in muscles that have not encysted [1] . Thiabendazole is poorly tolerated and is no longer used. There are no trials comparing albendazole with mebendazole. Mebendazole is ineffective against encapsulated muscle larvae (ie, in the later phase of disease); albendazole may also be ineffective in this later phase of disease [14] . The later treatment is administered, the more likely it is that patients will have persistent muscle larvae. Albendazole is currently the recommended treatment of choice [15] . Corticosteroids are recommended for patients with marked symptoms, but it must be administered with albendazole or mebendazole. Our patients responded to albendazole and methylprednisolone, but 2 patients still had difficulty walking at the time of hospital discharge. In summary, this report confirms the continuing transmission of Trichinella in Vietnam and has highlighted the difficulty in early diagnosis.
